reduced pressure to give a brown residue which was purified by silica gel column chromatography (DCM: methanol 25:1) to give 9 as a yellow solid. Yield: 89%; 
2.2
General procedure for the synthesis of compounds 11 and 14-28. To a solution of phenyl hydrazine hydrochloride (10 mmol) and tetrahydrothiopyran-4-one (10 mmol) in methanol (40 mL) was added Bi(NO3)3·5H2O (970 mg, 2 mmol), and the reaction mixture was stirred for 2 h under reflux, and then poured into water (100 mL).
After filtration, the crude product was extracted with ethyl acetate, washed with saturated sodium bicarbonate, dried and concentrated, which was purified by flash chromatography on silica gel with a mixture eluent of petroleum ether and ethyl acetate to give the desired compounds 11 and 14-28. 1,2,4,9-tetrahydro-3-thia-9-aza-fluorene (11), light yellow solid, yield: 82%; Methyl N-1,2,4,9-tetrahydro-3-thia-9-aza-fluorene acetate (31), white solid, yield: 77%;
